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Abstract 
Triphenylphosphine and dialkyl acethylenedicarboxylates in the presence of 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-
benzotriazine react in one-pot to afford novel highly functionalized Isoxazoles in fairly good yields at room temperature. 
When 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-triazine were employed in these reactions, related isoxazole rings were obtained 
in good yields. 
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1. Introduction 
Isoxazols are well known for their pharmacological activities [1]. These compounds are an important class 
of heterocyclic compounds and have served as versatile building blocks in organic synthesis. They can be 
converted into several important synthetic units such as ȕ-hydroxy-ketones [2], Ȗ-amino-alcohols [3], Į,ȕ-
unsaturated oximes [4] and ȕ-hydroxy-nitriles [5]. Several substituted isoxazols have been found to possess 
hypnotic, anaesthetic, sedative, anticonvulsant and microbiological activities [6]. The development of simple 
synthetic routes to widely used organic compounds from readily available reagents is one of the major tasks in 
organic synthesis [7]. There are several methods for constructing the isoxazales ring [8]. A powerful method 
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for the construction of isoxazoles is the [3+2] dipolar cycloaddition between alkynes and nitrileoxides [9]. 
Yavari and coworkers recently developed an intramolecular wittig method to synthesize oxygen or nitrogen 
heterocycles [10-11]. We have developed a rapid and efficient method for construction of the new highly 
functionalized isoxazoles via intramolecular wittig reaction. 
2. Results and Discussion 
The reaction of dialkyl acetylenedicarboxylates 2 with 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine 3 
in the presence of Ph3P at r.t. in chloroform was completed within a few hours, and highly functionalized 
isoxazol 4 were produced in good yields. At same conditions, using 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-
triazine 5 led to the corresponding isoxazole rings 6 in good yields. Structures of compounds 4a–4d and 6a-
6d were assigned by IR, 1H NMR, 13C NMR, and elemental analyses. For example, the 1HNMR spectrum of 
4a exhibited two singlets readily recognized as arising from the methoxy group at į= 3.69-3.88 ppm and the 
characteristic olefinic proton appear at į=7.24 ppm. The 13C NMR spectrum of 4a showed 13 distinct 
resonances, in agreement with the dimethyl 2H-benzo[e]isoxazolo[2,3-c][1,2,3]triazine-1,2-dicarboxylate 
structure. The eight olefinic and aromatic carbons resonances in the 13C NMR spectrum of 4a appear at 
į=120.2-143.81 ppm, and the characteristic signal of the CH carbon from isoxazolic ring appears at į=77.25 
ppm. The IR spectrum of 4a showed absorption at 1334 cm-1 due to the carbonyl group and 1375 cm-1 for N-
N-O. The 1H and 13C NMR spectra of 6a-6d are similar to those of 4a-4d, except for the signals of aromatic 
protons. All results are given in the experimental section.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Synthesis of compounds 4 and 6. 
It is conceivable that the reaction involves the initial formation of a 1,3-dipolar intermediate 7 between 
Ph3P and acetylenic compounds which followed by subsequent protonation of the 1:1 adduct 7 by hydroxyl 
group from triazine compound to produce 8. This process followed by attack of the oxygen atom from the 
anion of triazine compound 9 on cation 8 to generate 10. Cyclization of this intermediate by intramolecular 
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wittig reaction leads to highly functionalizd oxazoles 4. A mechanistic rationalization of compund 3 is 
provided in Scheme 2. Exactly this mechanism can be considered for 5 by same way. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Proposed mechanism for the formation of compounds 4. 
3. Conclusion 
In conclusion, we have developed a rapid and efficient method for synthesis of highly fanctionalized 
isoxazoles using Ph3P as intramolecular wittig reaction mediate. This synthesis method involves several 
advantages including the simplicity of performance, good yields of products and relatively short reaction time 
are other advantages of the method. 
4.  Exprimental 
4.1. Materials 
CH2Cl2, Ph3P, dialkyl acethylenedicarboxylates were obtained from merk and 3,4-dihydro-3-hydroxy-4-
oxo-1,2,3-benzotriazine and 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-triazine from fluka  and used without further 
purification. IR Spectra: Shimadzu IR-460 spectrometer. 1H and 13C-NMR spectra: Bruker DRX-500 
AVANCE instrument; in CDCl3 at 500.1 and 125.7MHz, resp; į in ppm, J in Hz. Elemental analyses (C, H, N) 
were performed with a Heraeus CHN-O-Rapid analyzer. 
4.2. Typical Procedure for the Preparation of Compounds 4a-4d and 6a-6d 
To a stirred solution of 1 (2 mmol) and 2 (2 mmol) in CH2Cl2 (10 ml) was added drop-wise a mixture of 3 
or 4 (2 mmol) in CH2Cl2 (5 ml) at room temperature over 10 min. The mixture stirred for about 3 h. After 
completion the reaction the solvent was removed under reduced pressure, and the residue was purified by 
column chromatography [silica gel (230–240 mesh; Merck), hexane/AcOEt 4:1)] to afford the pure title 
compounds. 
4.3. Spectroscopic data of 4a-4e 
Dimethyl 2H-benzo[e]isoxazolo[2,3-c][1,2,3]triazine-1,2-dicarboxylate (4a) 
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 Brown Oil, yeild: 0.40 g (70%). IR(KBr) (ȣmax/cm-1) : 1734 (C=O), 1375 (N-N-O). 1H NMR (CDCl3,300 
MHz) į= 3.69-3.88  (2s,6H,2CH3), 7.24 (s,1H,CH),7.85 (t,1H,arom), 8.02 (t,1H,arom), 8.22 (d, H,arom), 8.37 
(d, H, arom). 13C NMR (CDCl3,75.4 MHz) į= 52.56-53.62 (2 CH3), 77.25(CH), 120.02, 125.48, 128.30, 
128.78, 132.97, 135.44, 138.88, 143.81 (aromatic carbons and C=C), 162.13, 162.84 (2 C=O). m/z (%) = 289 
(M+, 17), 230 (29), 185 (11), 171 (43), 159 (100), 104 (21), 59 (81). Anal. Calcd for C13H11N3O5 (289.24): C 
53.98%, H 3.83%, N 14.53%; found C 53.23%, H 3.92%, N 14.71%. 
 
Diethyl 2H-benzo[e]isoxazolo[2,3-c][1,2,3]triazine-1,2-dicarboxylate (4b)  
 Brown Oil, yeild: 0.56 g (89%). IR(KBr) (ȣmax/cm-1) : 1740 (C=O), 1373 (N-N-O). 1H NMR (CDCl3,300 
MHz): į= 1.12-1.33 (2t,6H,2CH3), 4.12-4.39 (2q,4H,2CH2), 7.24 (s,1H,CH), 7.85 (t,1H,arom), 8.16 
(t,1H,arom), 8.18 (d,1H,arom), 8.22 (d,1H,arom). 13C NMR (CDCl3,75.4 MH,) į= 13.83-14.05 (2CH3), į: 
61.70-63.00 (2CH2), 77.46(CH), 120.5, 125.47, 128.63, 128.81, 132.92, 135.41, 138.84, 143.85 (aromatic  
carbons and C=C) , 161.66, 162.49 (C=O). m/z (%) = 317 (M+, 14), 244 (26), 213 (18), 187 (100), 171 (31), 
104 (20), 73 (79). Anal. Calcd for  C15H15N3O5 (317.3): C 56.78%, H 4.76%, N 13.24%; found C 56.22%, H 
4.37%, N 13.91%. 
 
Diisopropyl 2H-benzo[e]isoxazolo[2,3-c][1,2,3]triazine-1,2-dicarboxylate (4c) 
 Brown Oil, yeild: 0.47g (69%).; IR(KBr) (ȣmax/cm-1) : 1744 (C=O), 1377 (N-N-O) . 1H NMR (CDCl3,300 
MHz) į= 1.23-1.27 (2s,12H,4CH3), 4.29-4.31 (2m,2H,2CH), 7.22 (s,1H,CH),7.80 (t,1H,arom), 8.06 
(t,1H,arom), 8.20 (d, H,arom), 8.37 (d, H, arom). 13C NMR (CDCl3,75.4 MHz) į= 52.56-53.62 (2 CH3), 
68.21-69.1(CH) 77.25 (CH), 120.10, 125.49, 128.20, 129.18, 133.90, 135.24, 137.31, 143.83 (aromatic 
carbons and C=C), 162.18, 162.31 (2 C=O). m/z (%) = 345 (M+, 12), 258 (26), 241 (19), 215 (100), 171 (39), 
104 (17), 87 (83). Anal. Calcd for C17H19N3O5 (345.11): C 59.13%, H 5.50%, N 12.17%; found C 59.41%, H 
5.34%, N 12.19%. 
 
Di-tert-butyl 2H-benzo[e]isoxazolo[2,3-c][1,2,3]triazine-1,2-dicarboxylate (4d) 
 Brown Oil, yild: 0.41g (55%). IR(KBr) (ȣmax/cm-1) 1746 (C=O), 1377 (N-N-O).  1H NMR (CDCl3,300 
MHz,) į= 1.55-1.59(2s,18H,6CH3), 7.25 (s,1H,CH), 7.85 (t,1H,arom), 8.02 (t,1H,arom), 8.23 (d,1H, arom), 
8.38 (d,1H, arom). 13C NMR (CDCl3,75.4 MHz) į= 21.53-22.02 (6CH3), 66.61-67.10 (OC), 78.10 (CH), 
120.2, 123.31, 128.90, 129.81, 132.92, 134.43, 136.61, 140.81 (aromatic  carbons and C=C) ,161.83, 162.19 
(C=O). m/z (%) = 373 (M+, 18), 296 (29), 272 (36), 243 (100), 171 (21), 104 (19), 101 (92). Anal. Calcd for  
C19H23N3O5 (373.18): C 61.12%, H 6.16%, N 11.26%; found C 61.81%, H 6.74%, N 11.08%. 
 
Dimethyl 6H-isoxazolo[2,3-c][1,2,3]triazine-5,6-dicarboxylate (6a) 
Yellow crystals, yild: 0.32g (66%), mp 115-117 ºC.  IR(KBr) (ȣmax/cm-1) : 1741 (C=O), 1375 (N-N-O). 1H 
NMR (CDCl3,300 MHz) į= 3.66-3.80  (2s,6H,2CH3), 4.9-5.4 (2d,2H,CH),7.24(s,1H,CH). 13C NMR 
(CDCl3,75.4 MHz) į= 51.23-54.22 (2 CH3), 77.01(CH), 117.55, 122.34, 135.21, 143.89 (2 C=C), 162.13, 
162.84 (2 C=O). m/z (%) = 239 (M+, 14), 185 (41), 180 (23), 159 (100), 121 (35), 54 (21), 59 (85). Anal. 
Calcd for C9H9N3O5 (239.11): C 45.19%, H 3.79%, N 17.57%;found C 45.13%, H 3.72%, N 17.52%. 
 
 Diethyl 6H-isoxazolo[2,3-c][1,2,3]triazine-5,6-dicarboxylate (6b)  
 Pale yellow crystals, yild: 0.36g (68%), mp 121-122 ºC.  IR(KBr) (ȣmax/cm-1) : 1733 (C=O), 1377 (N-N-O). 
1H NMR (CDCl3,300 MHz): į= 1.18-1.28 (2t,6H,2CH3), 4.43 and 4.52 (2q,4H,2CH2), 4.9-5.3 (2d,2H,CH), 
7.24 (s,1H,CH). 13C NMR (CDCl3,75.4 MH,) į= 12.38-15.65 (2CH3), 61.11-64.20 (2CH2), 75.21(CH), 112.24, 
129.24, 137.61, 141.61 (2 C=C), 166.66, 172.69 (C=O). m/z (%) = 267 (M+, 16), 213 (41), 194 (21), 187 
(100), 121 (37), 73 (89), 54 (16). Anal. Calcd for  C11H13N3O5 (267.24): C 49.44%, H 4.90%, N 15.72%; 
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found C 49.40%, H 4.85%, N 15.68%. 
 
Diisopropyl 6H-isoxazolo[2,3-c][1,2,3]triazine-5,6-dicarboxylate (6c) 
 Yellow crystals, yild: 0.42g (71%), mp 120-121 ºC.  IR(KBr) (ȣmax/cm-1) : 1750 (C=O), 1371 (N-N-O). 1H 
NMR (CDCl3,300 MHz) į= 1.23-1.27(2d,12H,4CH3), 4.29-4.31 (2m,2H,2OCH), 4.8-5.0 (2d,2H,CH) 7.22 
(s,1H,CH). 13C NMR (CDCl3,75.4 MHz) į= 48.44,50.61 (2 CH(CH3)2), 68.33-70.91(CH(CH3)2) 77.59(CH), 
117.05, 125.89, 135.71, 144.17 (2 C=C), 160.78, 162.71 (2 C=O). m/z (%) = 295 (M+, 18), 241 (51), 215 
(100), 121 (40), 87 (78), 80 (23), 54 (17). Anal. Calcd for C13H17N3O5 (295.29): C 52.88%, H 5.80%, N 
14.23%; found C 52.83%, H 5.75%, N 14.19%. 
 
Di-tert-butyl 6H-isoxazolo[2,3-c][1,2,3]triazine-5,6-dicarboxylate (6d) 
 Yellow crystals, yild: 0.31g (49%), mp 130-132ºC. IR(KBr) (ȣmax/cm-1) : 1756 (C=O), 1362 (N-N-O).  1H 
NMR (CDCl3,300 MHz,) į= 1.46-1.51 (2s,18H,6CH3), 4.9-5.5 (2d,2H,CH), 7.1 (s,1H,OCH). 13C NMR 
(CDCl3,75.4 MH,) į= 23.56-25.28 (6CH3), 64.35-66.49 (2OC), 77.62(CH), 119.29, 130.14, 135.27, 143.08 (2 
C=C) , 170.40, 173.11 (C=O). m/z (%) = 323 (M+, 12), 269 (81), 243 (100), 101 (65), 54 (34).Anal. Calcd for  
C15H21N3O5 (323.34): C, 55.72%; H, 6.55%; N, 13.00%; C, 55.6%; H, 6.51%; N, 12.08%. 
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